Infection of a Nitinol Popliteal Arterial Stent  by Green, B.R. et al.
SHORT REPORTInfection of a Nitinol Popliteal Arterial Stent
B.R. Green *, J. McCaslin, M.G. Wyatt
Northern Vascular Unit, Freeman Hospital, UKDOI
* Co
Hospit
E-ma
1533
Publ
http
.Introduction: Stenting of femoropopliteal segment disease is becoming more acceptable as a durable procedure.
Recognised complications include infection; however, this is rare in bare nitinol stents.
Report: We present the ﬁrst case of an infected bare nitinol stent in the popliteal artery treated with
explantation of the stent, ligation of the artery, and a femoropopliteal reversed-vein bypass graft. Complete
wound healing and patent bypass graft noted at three-month follow-up.
Discussion: Infected stents are associated with signiﬁcant morbidity and mortality, and need to be removed.
 2013 European Society for Vascular Surgery. Published by Elsevier Ltd.
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Percutaneous transluminal angioplasty is the most common
method of endovascular revascularisation in the femo-
ropopliteal segment, particularly for short uncomplicated
lesions. Initially, stenting of the femoropopliteal segment
remained as a bailout procedure for failed angioplasty.
Recently, however, self-expanding nitinol stents have been
developed. Their advantages include improved radial
strength, and shape-memory characteristics, reduced fore-
shortening, and overall better patency rates. This has made
stenting of short and long femoropopliteal segment disease
more acceptable as a durable procedure.1,2
Complications of stent procedures largely consist of
associated arterial injury and its sequelae, and technical
failure of the stent, including stent fracture and occlusion.
Although it is widely accepted that a covered stent is more
prone to infection, infection of bare nitinol stents has been
reported.3 An infected stent is associated with a high risk of
morbidity and mortality, and often requires surgical inter-
vention.We present the ﬁrst case of an infected bare nitinol
stent in the popliteal artery treated with explantation of the
stent, ligation of the artery, and a femoropopliteal reversed-
vein bypass graft.CASE REPORT
A 53-year-old lady presented with ischaemic rest pain in her
right foot with dry gangrene of her fourth toe (Fontaine
Stage IV). Her co-morbidities consisted of hypertension and
insulin-dependent diabetes, and she was a smoker. A
bacteriology specimen grew faecal ﬂora and she was started
on intra-venous co-amoxiclav. An arterial duplex demon-
strated a 50% stenosis of the right superﬁcial femoral arteryof original article: http://dx.doi.org/10.1016/j.ejvs.2013.07.006
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Open access under CC BY-NC-ND license.(PSV 1.03-2.38) with an occluded popliteal artery from its
origin to midpoint (P2). An arterial angiogram conﬁrmed a
12 cm long occlusion that was subsequently crossed and
balloon-plastied to 4 mm with a suboptimal result. The
lesion was then crossed with a 15 cm  6 mm Bard Life-
Stent (Tempe, AZ, USA) and ballooned to 5 mm with a good
angiographic result. The stent was ﬂushed with sterile
heparinised saline, handled in a sterile swab to preserve a
‘no-touch’ technique of the stent, and implanted under
antibiotic cover. The entire procedure was carried out in a
dedicated endovascular suite with surgical levels of sterility
and equipment care. The patient gained symptomatic
improvement and was discharged with outpatient review.
Three weeks later, she was admitted as an emergency
with a clinical deterioration of her foot and a return of her
ischaemic pain. She was commenced on intravenous clin-
damycin, and a computer tomography (CT) angiogram
demonstrated occlusion of the stent. The distal stent was
deformed, and, proximally, there was an ill deﬁned soft
tissue mass reported as inﬂammatory in nature (Fig. 1).
At surgery, the distal superﬁcial femoral artery was found
to be grossly infected with its medial wall eroded by infec-
tion. There was no suggestion of a pseudoaneurysm (Fig. 2).
A femoro-popliteal reversed vein bypass was performed,
with tunnelling away from the infected site; she underwent
simultaneous amputations of the 4th and 5th gangrenous
toes. The contaminated above-knee wound was left open
and managed with a Vac (Kinetic Concepts, Inc., San Antonio,
TX, USA) dressing. Bacteriology swabs grew Staphylococcus
epidermidis and she was treated with a six-week course of
moxiﬂoxacin and trimethoprim. A graft surveillance scan six
weeks later demonstrated excellent pulsatile ﬂow with no
graft stenosis and on three-monthly clinic review she was
asymptomatic and her wound had granulated over.DISCUSSION
Although infection in surgical grafts is well documented
with an incidence of between 1% and 5%, infection of pe-
ripheral arterial stents is less common. Over the last 20
Figure 1. Computed tomography angiogram demonstrating occluded stent with inﬂammatory mass (arrow).
Figure 2. Intra-operative ﬁndings (A) gross infection; (B) perforated artery with visible stent.
e42 EJVES Extra Volume 26 Issue 4 October/2013years, only a handful of cases have been reported, with
none since 2007.4 This is the ﬁrst report of an infected
popliteal artery and the third to involve S. epidermidis.
Staphylococcus epidermidis is a skin commensal and
inoculation of the stent could have occurred at any point of
the procedure, from inadequate skin preparation, to
handling of the stent during its preparation and insertion.
This case serves as a reminder for endovascular in-
terventions to be carried out with high surgical levels of
asepsis. To that end, we recommend that procedures that
implant vascular stents (covered or uncovered) should only
be carried out in areas of surgical sterility; either theatre or
a dedicated endovascular suite.
As stenting of peripheral arteries grows in popularity, the
incidence of infection is likely to increase. Consequently, we
advocate a high level of suspicion of an infected stent as a
cause of sudden disease progression or unexplained
markers of infection.
Infected stents need to be removed, and, in our experi-
ence, explantation of the stent with ligation of the artery
and bypass graft resulted in a satisfactory outcome.
FUNDING
None.CONFLICT OF INTEREST
None.REFERENCES
1 Donas KP, Torsello G, Schwindt A, Schönefeld E, Boldt O,
Pitoulias GA. Below knee bare nitinol stent placement in
high-risk patients with critical limb ischemia is still du-
rable after 24 months of follow-up. J Vasc Surg 2010;52:
356e61.
2 Laird JR, Katzen BT, Scheinert D, Lammer J,
Carpenter J, Buchbinder M, et al. RESILIENT In-
vestigators. Nitinol stent implantation vs. balloon an-
gioplasty for lesions in the superﬁcial femoral and
proximal popliteal arteries of patients with claudication:
three-year follow-up from the RESILIENT randomized
trial. J Endovasc Ther 2012;19:1e9.
3 McCaslin J, Macdonald S. Complications speciﬁc to peripheral
intravascular stents. In: Earnshaw JJ, Wyatt MG, editors. Com-
plications in vascular and endovascular surgery e how to avoid
them and how to get out of trouble. 1st ed. UK: tfm Pub Ltd;
2012.
4 Hogg ME, Peterson BG, Pearce WH, Morasch MD, Kibbe MR.
Bare metal stent infections: case report and review of the
literature. J Vasc Surg 2007;46:813e20.
